Asymmetric Cu-catalyzed 1,2 and 1,4-additions of Grignard reagents:Development of new substrates and their application in total synthesis by Calvo González, Beatriz
  
 University of Groningen
Asymmetric Cu-catalyzed 1,2 and 1,4-additions of Grignard reagents
Calvo González, Beatriz
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2018
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Calvo González, B. (2018). Asymmetric Cu-catalyzed 1,2 and 1,4-additions of Grignard reagents:
Development of new substrates and their application in total synthesis. [Groningen]: University of
Groningen.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the







6.1	English	summary	In	 this	 thesis,	 copper-catalyzed	 asymmetric	 1,2	 and	 1,4-additions	 of	Grignard	 reagents	 to	 different	 α,β-unsaturated	 substituted	 enones	 are	described.	The	 application	of	 this	methodology	 to	 the	 enantioselective	synthesis	 of	 steroid	 hybrids,	 like	 the	 one	 depicted	 in	 figure	 1,	 is	 also	demonstrated.		
	

































Scheme	 1:	 ACA	 of	 pentylmagnesium	 bromide	 to	 2-methyl	cyclopentenone	 followed	 by	 trapping	 of	 the	 enolate	 with	 benzyl	bromide.	In	chapter	3	the	asymmetric	copper	catalyzed	1,2-additions	of	Grignard	reagents	 to	 different	 α,β-unsaturated	 substituted	 enones	 was	performed.	 When	 the	 substrates	 had	 a	 “free”	 oxygen	 that	 could	coordinate	 to	 our	 catalytic	 system,	 no	 enantioselectivities	 were	observed.	 Locking	 the	 oxygen	 by	 making	 cyclic	 ethers	 allowed	 us	 to	obtained	ee´s	up	to	84%	(Scheme	2).	
	
Scheme	 2:	 1,2-additions	 of	 various	 Grignard	 reagents	 to	 the	 desired	subtrates.	In	 chapter	 4	 the	 enantioselective	 synthesis	 of	 steroid	 hybrids	 is	described.	Employing	the	methodology	explained	in	chapter	2	we	were	
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6.2	Nederlandse	samenvatting	In	dit	proefschrift	wordt	de	koper	gekatalyseerde	1,2	en	1,4	addities	van	Grignard	 reagentia	 op	 verschillende	 α,β-onverzadigde	 gesubstitueerde	enonen	 beschreven.	 Tevens	wordt	 in	 dit	 proefschrift	 ook	 de	 synthese	van	 steroïde	 hybriden	 beschreven,	 zie	 figuur	 1	 als	 voorbeeld,	 als	 een	toepassing	van	de	ontwikkelde	methode.	
	































methode	kon	tevens	een	verbinding	gesynthetiseerd	worden	met	 twee	aangrenzende	 chirale	 centrums,	 waarvan	 een	 van	 hen	 een	 quaternair	centrum	was,	met	hoge	ee´s	en	de´s	(Schema	1).	
	










O CuBr•SMe2 (5 mol%)
L1 (6 mol%)













R1 CuBr•SMe2 (5 mol%)
L1 (6 mol%)








+   R4MgBr
Fe




































2) Double bond 
reduction
R
H
HH
C-H 
borylation
R
H
HH
BO
O
R
H
HH
HO
Oxidation
Key step!
Key step!
